ABSTRACT. Plant tolerance to abiotic stresses, such as water deficit, is triggered by complex multicomponent signaling pathways. One of the plant responses to stress conditions is expression of a large number of genes whose products are involved in various adaptive functions. Transcription factors (TFs) are important regulators of gene expression, modulating the transcription initiation rate of target genes; they are critical components in signal transduction in response to abiotic stress. Our hypothesis is that genotypes with contrasting tolerance signal water deficit through TFs (10 genes of the DREB family and bZIP) with differing degrees of expression. We believe that these genes will have greater expression in the flooded genotype because drought is an atypical condition in these plants. We tested two rice (Oryza sativa) genotypes: BRS Querência (flooded) and AN Cambará (dryland). When they reached stage V5, the plants were submitted to water deficit, at different levels of soil moisture, 20%, 10% and recovery. In general, we observed that expression varies according to the soil moisture and the genotype. In addition, the coexpression analysis generated seven cluster interactions with several genes. Our hypothesis was confirmed in part; the contrasting genotypes gave different degrees of expression; however, we ca not affirm that the flooded genotype has more significant responses in dry soil because there were variations in expression demonstrating oscillation in metabolism, and the data do not allow us to associate expression with greater drought tolerance.
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INTRODUCTION
In Brazil, there are two large ecosystems for rice cultivation, known as flooded, where rice is cultivated with controlled flood irrigation, and dryland, which is mainly dependent on rainfall (Guimarães et al., 2006) ; the latter option often results in stress to the plant due to water deficit. Various studies have been conducted to increase the efficiency of the rice cultivation system under conditions of water deficit (Gowda et al., 2011; Serraj et al., 2011; Shi et al., 2012) . The effects of this stress varies, depending on many factors, such as intensity and duration of the drought, the genotype and the plant growth phase (Foley et al., 2011) .
Under ideal conditions, plants are in homeostasis, but when subjected to stress situations, they initially enter an alarm/alert phase, where there is intense signaling, first at the electrical/molecular level, so that plant defense mechanisms are activated (Cabane et al., 2012) . The intensity of this signaling will depend on the severity of the stress and the time of exposure.
Plant tolerance to abiotic stresses, such as water deficit, is triggered by complex multicomponent signaling pathways to restore cell balance and promote survival (Golldack et al., 2014) . One of the plant responses to stress conditions is the expression of a large number of genes whose products may be involved in various adaptive functions (Thomashow, 1999) . Among these functions, studies suggest that the regulation of transcription is one of the most important steps for adapting plants to stress conditions (Zhu, 2002; Yamagushi-Shinozaki and Shinozaki, 2006) . From functional studies with Arabidopsis thaliana, several genes that are induced by abiotic stresses have been characterized, acting as primers for the perception and the transmission of the signals between the cells (Yamagushi-Shinozaki and Shinozaki, 1993) .
Transcription factors (TFs) are important regulators of gene expression. In general, a TF is composed of at least two distinct domains, a DNA binding and an activation/repression domain, which operate together to regulate the different physiological and biochemical processes, modulating the rate of transcription initiation of the genes target (Ptashne, 1988) being critical components in signal transduction in response to abiotic stresses. Plants attribute much of their genome to TFs. More than 1600 genes (7% of the genome) were identified in Arabidopsis (Riechmann et al., 2000) , revealing the complexity of regulation at the transcriptional level. The genes of the TFs DREB family (dehydration responsive element binding) encode proteins that have a conserved functional domain, known as AP2/EREBP, which plays an important role in the regulation of genes responsive Rice gene expression under water deficit 3 to biotic and abiotic stresses (Sakuma et al., 2002) . Other genes that are related to environmental stress response and tolerance are those belonging to the ERF family (Ethylene Responsive Factors). The ERF TF family constitutes a broad category of stress responsive genes that are involved in the mediation of abiotic conditions via signaling. Control of regulation by the ERF family and its target genes is fundamental for understanding how plants respond to adverse conditions and how tolerance mechanisms involving this molecular signaling can be achieved, which is an important step in the genetic enhancement (Yamaguchi-Shinozaki and Shinozaki, 1994) . Another important group of TFs involved in stress responses consists of genes that contain the bZIP domain, being one of the largest families found in plants, and present in all eukaryotes. Expression analyzes revealed that 33 members are responsive to drought (Nijhawan et al., 2008) . Of these genes, five, ABF3 (Oh et al., 2005) , OsbZIP23 (Xiang et al., 2008) , OsbZIP46 (Tang et al., 2012) , OsbZIP52 (Liu et al., 2012) and OsbZIP72 (Lu et al., 2009 ) have conferred drought tolerance when overexpressed in rice.
An important way to achieve tolerance to multiple stress conditions is overexpression of transcription factors that control a wide variety of genes in different pathways. Transgenic plants that overexpress DREB transcription factors show greater tolerance to drought, high salinity, heat and freezing (Lata and Prassad, 2011) .
Advances in genetic and molecular biology tools have encouraged progress in genetic architecture discovery, but also in the regulatory mechanisms of complex traits (Mochida and Shinozaki, 2011) . The development of molecular profiling techniques nowadays allows the acquisition of large data sets of omics such as transcriptomics, proteomics and metabolomics (Serin et al., 2016) . While substantial efforts are being made to generate large datasets of information, there is a growing need to develop platforms to integrate such data and derive models that describe the biological interactions in plants. In this context, networks quickly became an attractive approach to manage, display, and contextualize these large datasets (Usadel et al., 2009; Silva et al., 2016) . Biological networks are generally classified by the nature of the compounds and the interactions involved. These networks may be derived from various molecular data resulting in, for example, gene expression networks (correlation or co-expression networks), protein-protein interaction (PPI) networks, metabolic networks and signaling networks. These interaction maps provide an attractive framework for studying the organizational structure of complex systems and found many applications in plants (Jiménez-Gómez, 2014) .
Therefore, the hypothesis of our study is that genotypes with contrasting tolerance signal the water deficit, through TFs (10 genes of the DREB family and bZIP), in different degrees of expression. We believe that the genes studied will have a greater expression in the flooded genotype because drought is an atypical condition in these plants. We also believe that some genes studied respond more actively to rehydration after a short period of deficit.
The aim of our paper was to evaluate the pattern of TFs expression in two genotypes of rice, BRS Querência (flooded) and AN Cambará (dryland), seeking to identify significant changes that may help in the understanding of signaling when plants are submitted to different moisture soil (CC: field capacity, 20% and 10%); and determine if there is difference in these expressions when plants are submitted to water deficit and recovered (rehydrated) after 24h. To better understand these responses, we analyzed the interaction network of these TFs as well as the correlated genes deposited in silico with the aid of the program RiceFrend (Sato et al., 2013) .
MATERIAL AND METHODS

Plant Material and Experimental Conditions
The experiment was conducted using two rice genotypes: BRS Querência (subspecies indica), which is preferably used in flood soils and using a flooding irrigation system, and genotype AN Cambará (subspecies indica), grown in dry soils, mostly using an aspersion irrigation system, where there is less water availability. Both genotypes have similar life cycles (precocious).
The seeds were disinfected with 1% hypochlorite, placed to germinate on germitest paper in rolls and maintained in a Biological Organism Development (BOD) growth chamber, with a 16 hour photoperiod of light and 8 h of dark at 25 ± 2°C for 10 days. After this period, the seedlings were transferred to plastic vases (8 L), perforated at the base, containing soil collected from the field and properly corrected in accordance with the needs of the crop. In each pot, six seedlings were transplanted and kept in a greenhouse at a temperature of 25 ± 2°C with a relative humidity of 70% and controlled irrigation, depending on the treatment.
The soil remained in the field capacity (40-45% soil moisture) until the plants reached the V5 stage (water-sensitive stage), where they were submitted to water deficit, at different levels of soil moisture, being 20% soil moisture (collection 1), 10% soil moisture (collection 2) and recovery (collection 3), which consists in reestablishing the ideal water condition (40-45% soil moisture) by 24 hours. The control treatment was maintained under ideal conditions of humidity. Soil moisture was monitored with a TDR probe (Decagon Devices®), which determines the relative leaf water content (RWC) by measuring the dielectric constant of the medium using the technology of capacitance/frequency domain.
Relative leaf water content (RWC)
The RWC was evaluated according to Smart and Bingham (1974) .
Total RNA Extraction and cDNA Synthesis
Total RNA was extracted from 0.1 g of leaves using the PureLink ®Kit (Invitrogen TM ). For the degradation of contaminating DNAs, the samples were treated with DNAse I (Invitrogen TM ). The quality and integrity of total RNA were evaluated by 1% agarose gel electrophoresis and the quantity and purity in NanoDrop ND-1000. Each sample was reverse-transcribed (mRNA) into cDNA, using the commercial SuperScript FirstStrand System for the RT-qPCR kit (Invitrogen TM ).
RT-qPCR reactions
The total reaction volume was 12 μL, of which 6.25 μL were of the kit, with SYBR Green fluorophore (Roche), 0.25 μL (10 mM) of each (sense and antisense) primer, 1 μL of cDNA (dilution 1:5, previously defined), and 4.25 μL ultra-pure water. The reactions were carried out in the Bio-Rad CFX Real Time Thermal Cycler using the following amplification parameters: 95ºC for 10 min, 40 cycles of 95ºC for 15 s, 60ºC for 1 min with insertion of the melting curve from 65 to 95ºC, with 5ºC increases at each fluorescence measurement. For each biological sample, three technical samples (triplicates) were run. Normalizing genes were used UBC-E2 (ubiquitin conjugated to E2 enzyme) and UBQ5 (Ubiquitin 5), previously tested for the experimental conditions (Auler et al., 2016) .
Ten genes coding for transcription factors related to dehydration of the DREB and bZIP family were selected for this study, being: bZIP23 (Os02g0766700), bZIP46 (Os06g0211200), bZIP72 (Os09g0456200), DREB1A (Os09g0522200), DREB1B (Os09g0522000), DREB1C (Os06g0127100), DREB1E (Os02g0676800), DREB1F (Os01g0968800) DREB1G (Os02g0677300) and DREB2A (Os01g0165000). The primers (listed in Table 1 ) were designed using the sequences deposited in the RAP-DB database and the PerlPrimer v.1.1.21 program. The RT-qPCR data was exported to Excel (Microsoft Excel, 2010 ) and the graphics generated using the Origin 9.0 program. The relative expression data were calculated according to the method 2 −ΔΔQc (Livak and Schmittgen, 2001 ). The specificity of each set of primers was verified through the dissociation curve (melting curve) and only those with specific amplicons were kept in this study, i.e. with a single peak of dissociation from the strands produced in the RTqPCR (Supplementary 1). Table 1 . Description of the primers used in RT-qPCR reactions in rice seedlings submitted to different levels of soil moisture.
Gene
Access Primer Sense 5'-3' Primer Antisense 5'-3'
ACCACTTCGACCGCCACTACT ACGCCTAAGCCTGCTGGTT 1 Auler et al. (2016) 
Coexpression Analysis
In this study, we used the RiceFREND platform (Sato et al., 2013) , which uses data from the Rice Expression Database Database (RiceXPro) to assemble the networks. The RiceXPro is a repository of gene expression profiles derived from microarray analysis of tissues/organs encompassing the entire growth of the rice plant under natural field conditions, rice seedlings treated with various phytohormones, and specific cell types/tissues isolated by laser microdissection (LMD). This database is part of a project on rice transcriptome analysis using microarray technology aimed at characterizing the expression profile of all predicted genes in rice and providing reference information that can be used in functional genomics (Sato et al., 2011) . All expression profiles were generated using a single microarray platform with probes based on manually curated gene models in RAP-DB and rice full-length cDNA sequence information in KOME database.
Experimental design and statistical analysis
The experimental design was completely randomized (DIC) in a factorial scheme (2x4) being two genotypes and four different levels of soil moisture (CC, 20%, 10% and Rec). Six biological collections were performed. The experimental unit consisted of a vessel containing six plants, each vessel being a biological replicate. The data were submitted to analysis of variance (P ≤ 0.05) and the means were compared by the Tukey test at 5% of error probability, using the software R 3.1.2 (RCore Team, 2013) .
RESULTS
Analyzing the relative water content in the leaves (RWC %) we can observe that as the water decreases in the soil, the % of water in the leaves decreases. Associated with this, after 24 h of rehydration the % of water in the plants that were under deficit resembles that of the control (always hydrated) in both genotypes. This analysis serves to demonstrate physiologically the water deficit and recovery in the plant leaves (Figure 1) . In relation to the expressions of the TFs studied, we can observe that the expression varies according to the soil moisture and the genotype (Figure 2 ). For OsbZIP23, in BRS Querência, the expression value at 20% (RQ = 3.27) was higher than the 10% (RQ = 2.63) and Rec (QR = 2.21) (Figure 2a ). With this, it is observed that for this gene, except in the Rice gene expression under water deficit 7
control, in all the other treatments there was significant difference. When observing OsbZIP46, in BRS Querência there was no difference in expression between the different soil moisture levels, however, they were superior to the control in all treatments. In AN Cambará, at 10% moisture, the expression of this TF was approximately 15X (RQ = 15.10) higher than the control, whereas in 20% and recovery there was no significant difference between these moisture (Figure 2b ). For BRS Querência, the expression of OsbZIP72 differed between treatments when the plants were rehydrated for 24 h, increasing around 6X (RQ = 6.16). In AN Cambará, when the stress intensified (10%), the relative expression was superior (RQ = 2.16) to the other treatments (Figure 2c ). In relation to OsDREB1A, the genotypes differed significantly from each other in the treatments of 10% and Rec, and in AN Cambará at 10% the expression of this gene was around 3x higher than the control. As for BRS Querência, when the plants were rehydrated (Rec) this gene had a 6X higher expression than the control plants (Figure 3a) .
The expression of OsDREB1B in BRS Querência leaves was statistically different at 20%, 10% and Rec, being the highest value when the plants were rehydrated (RQ = 4.08), followed by 10% (RQ = 2.25) and 20% (RQ = 0.50). In 20%, AN Cambará and BRS Querência were similar, because in both the expression value was inferior to the control (Figure 3b ).
For OsDREB1C, there was no significant difference between the treatments in BRS Querência, while in AN Cambará, at 10% soil moisture the expression increased around 5X (RQ = 4.96) when compared to the control (RQ = 1.00) (Figure 3c) . BRS Querência and AN Cambará had opposite responses in the expression of OsDREB1E, and for the treatments of 20% and 10%, the flooded genotype had low expression (RQ = 0.05 and RQ = 0.41 respectively), lower than the control, and equally to him in the recovery (RQ = 0.99). However, it was observed that in AN Cambará, at 20% and 10% of humidity, the expression was superior to the control (RQ = 1.42 and RQ = 2.11 respectively) and lower in the recovery (RQ = 0.31) (Figure 3d ).
With OsDREB1F, the expression was superior to the control only in the treatment of 10% (RQ = 1.14) in BRS Querência and in 20% and 10% in AN Cambará (RQ = 1.46 and RQ = 1.73 respectively) (Figure 3e ). In addition, the expression of OsDREB1G, both in the flooded and dryland genotypes, at 20% was lower than the control (RQ = 0.15 and RQ = 0.03 respectively), whereas in BRS Querência at 10% and Rec were statistically the same between them (QR = 1.30 and QR = 1.24 respectively). In AN Cambará, at 10% (RQ = 0.95) resembled control and in Rec was lower (RQ = 0.80) (Figure 3f) .
For both genotypes, the expression of OsDREB2A was low at 20% (QR = 0.06 and QR = 0.02), but in the flooded genotype it was higher in Rec (QR = 1.55) and dryland at 10% (QR = 1.62) (Figure 3g ). The coexpression analysis generated seven clusters with interaction with several genes, whereas DREB1E (Os02g0676800) did not interact, whereas bZIP23 (Os02g0766700) had a correlation with several genes, showing the different causes of variation (Figure 4 ). In addition we can observe the different interactions with genes of different routes and with variable functions. We observed the highest correlations between closely related genes, such as Os01g0968800 (DREB1F) X Os05g0162800 (DNA binding domain) (0.85), Os03g0820300 (TF zinc finger) X Os03g0820400 (TFIIIA-type zinc finger protein, transcription activator, abiotic stress tolerance) (0.84) and Os01g0846300 (phosphatase) X Os09g0325700 (phosphatase) (0.82). The complete list of correlation values is found in the Supplementary 2. The information of the routes related to the specific genes is demonstrated in Table 2 . 
DISCUSSION
The water deficit is characterized as one of the most impacting for most agricultural crops. Allied to this, the need to use less water in the crops has been increased by the changes caused by climate change (Pandey and Shukla et al., 2015) . The molecular responses to abiotic stresses interfere with all scales of the organism, including the perception of stress, signal transduction to the cell components, gene expression and then metabolic alterations, which can confer stress tolerance (Agarwal et al., 2006) . Thus, genes do not only function in the protection of cells to stress by the production of metabolic proteins, but also in the regulation of responses and signal transduction (Lata and Prasad 2011) . The different levels of soil moisture vary the relative water content in the leaves as seen in figure 1 , characterizing the maintenance of water stress. The RWC was decreasing as the amount of water in the soil decreased, and after the rehydration the control plants were similar, evidencing that the plants had their water reestablishment recovered.
The variation in expression values between treatments and among genotypes shows that for each level of water deficit or after passing through it (recovery) different transcription factors associated with this condition are activated, characterizing a dynamic and particular gene response in the cascade of reactions. According to Seeve et al. (2016) , TF expression levels in corn seedlings submitted to different levels and times of water deficit varied widely depending on the condition and the tissue. The authors believe that these results, taken as standards, are critical for future studies that seek to elucidate the TFs involved in regulating plant responses to stress, since their responses seem to be quite flexible, as we observed in our study.
In studies with DREB1A in peanut under water deficit, there was an increase in expression in this gene only after three days of exposure, but 3-5 days there was a significant increase in mRNA (Bhatnagar-Mathur et al., 2014) . In our study, in the BRS Querência genotype, we detected an increase in expression after 24 hours of rehydration (Rec), and may be a gene that also responds to water recovery. We believe that in the AN Cambará genotype it will change the level and the stress time did not trigger response of this gene, in view of its greater tolerance. Plants of Salvia miltiorrhiza transformed overexpressing DREB1A also demonstrated increased drought tolerance as well as increased bioactive compounds without detecting phenotypic changes (Wei et al., 2016) . It has been shown that overexpression of DREB1A and DREB1E in rice contributes to the survival of plants under water deficit (Ito et al., 2006; Chen et al., 2008) . In AN Cambará it was observed that the DREB1E TF had superior expression (at 10%) than the other treatments and that BRS Querência, and may be related to adaptation/tolerance mechanisms. We also believe that this gene has a faster response than the others, being activated at the initial moments of signal perception. Several studies with DREB2A have been used to develop plants with drought tolerance. In Arabidopsis, overexpression of DREB2A resulted in significant tolerance for stresses due to drought and heat (Sakuma et al., 2006a,b) . In addition, studies with AtDREB2A homologues in maize (Qin et al., 2007) , rice (Dubouzet et al., 2003) , sunflower (Almogueva et al., 2009 ) and wheat (Terashima and Takumi, 2009 ) demonstrated similar tolerance increase. In our study, in the genotype of the dryland (AN Cambará), at the moment when the plants were under 10% of water in the soil, DREB2A had its greater expression, being able to be related to the level of tolerance of this genotype against these conditions and in the presence showed expression below the control, demonstrating the difficulty of adaptation. Wei et al. (2016) found that Salvia miltiorrhiza seedlings overexpressing AtDREB1C had increased survival rates under severe drought conditions when compared to wild plants (WT-control), and differentially expressed genes were mainly related to photosynthesis, signaling, hormones and secondary metabolism. Under soil moisture conditions at 10%, in the AN Cambará genotype, DREB1C had higher expression than the other conditions, probably because it was more adapted to water restrictions and signalized tolerance mechanisms more efficiently. Studies with Arabidopsis and Tobacco transgenics have shown strong evidence that DREB1B is involved in stress responses of biotic and abiotic origin conferring broad spectrum of tolerance (Reddy and Gutha 2008) . The overexpression of bZIP72 in maize increases the expression of ABA-inducible genes as well as ZIP72 proteins, which act as positive regulators in water deficit tolerance and are candidates for genetic improvement in crop adaptation to drought (Dubey et al., 2016) . In plants of the genotype of flooded, that is, more susceptible to dehydration, we observed a high expression of this TF after rehydration, which could be due to a late response of expression, or as a gene activated after a water limitation, promoting the synthesis of compounds in case of another exposure.
The bZIP genes of rice, bZIP23 and bZIP46 also belong to the ABF/AREB family and the activation of each of these genes increased drought tolerance through increased ABA response and expression of stress related genes (Xiong et al., 2008) . For bZIP23, in all levels of deficits tested, as well as in recovery, the expression of this gene was higher than in the control plants in the BRS Querência genotype, and it may be related to the greater sensitivity of these plants compared to AN Cambará, which possibly need a more intense water deficit to activate responses of this gene, since they are already accustomed to conditions of lower water availability. However, for bZIP46, the dryland genotype presented an increase in expression under normal conditions (10%), normalizing after 24 h of rehydration, suggesting that the response of this gene is rapid and occurs only in the period of greatest need. In view of this, we can observe that these responses are variable and may present a particular response depending on species and condition.
According to Borah et al. (2017) , transcriptomic analysis of rice seedlings with different levels of tolerance (sensitive and tolerant) submitted to three hours of drought stress showed rapid and intense gene signaling, many of them as DREBs indicating that the transcripts are probably the initial signaling of the processes triggered by the drought. In addition, even the tolerant genotype showed high variation in gene expression over time, demonstrating the fluctuation of this variable. Therefore, to rely only on the mobility of the transcripts to predict tolerance / susceptibility becomes an error in the interpretation of the future behavior of plants against an adverse condition. In addition, Janiak et al. (2016) also observed variation in transcripts over time (0 -12 h) and according to stress (salinity, dryness and low temperatures) in rice plants.
By observing the network in which the TFs are involved and how they are influencing other genes and metabolic activities (Figure 4) , the possibility of variation in expression responses and sometimes a misinterpretation of biological responses is evident as it is based on only one or a few genes since some of them were correlated may have been influenced by the water deficit and this altered the expression of the TFs studied.
The relationship between several genes, depending on the condition and influence one exerts under another/others demonstrates dynamics and flexibility. Even in a water deficit condition, as in the case of this study, several correlated genes are involved in carotenoid synthesis routes, pathogen plant relationship and involved with lipid metabolism.
Observing the interaction network formed (Figure 4) , it is also noticed that a distinct grouping involving certain TFs occurs, for example, DREB1A (Os09g0522200), DREB1B (Os09g0522000) and DREB1C (Os06g0127100). These genes are related, according to the network, with some genes for cytotoxicity-mediated cell death. It was observed that, in face of water deficit and mainly rehydration in BRS Querência genotype, these TFs had their highest expressions (Figure 3) , being possibly associated to the increase of defense proteins during the period of stress and in the recovery occur the autolysis of the same, that at this moment, may no longer be necessary or remove the damaged tissues, thus ensuring the survival of the organism (Petrov et al., 2015) .
Even though it belonged to the same gene family, DREB1F (Os01g0968800) was spatially separated from the others in network analysis. Regarding its expression in this study, this gene responded more significantly to the dryland genotype (AN Cambará) under stress conditions (20% and 10%) (Figure 3) . Observing the interaction (Figure 4 ) a strong association with a cytochrome P450 protein related gene (Os11g0151400) is noted. These proteins participate in the biosynthesis of sesquiterpenes, which are involved, among other functions, with the defense of the vegetable against stress conditions (Weitzel and Simonsen 2015) . In a study with soybean (Glycine max L.) with different stressing conditions, it was demonstrated an increase in the expression of genes of the cytochrome P450 family in drought and that this increase was being in the plants tolerant to this condition (Yan et al., 2016) . Because the expression of these TFs has been more representative in the genotype with greater tolerance to the water deficit and to be related to the genes involved in the terpene biosynthesis, we believe, as seen by other authors, that this may be a characteristic in plants with greater adaptability to this condition.
Although DREB2A (Os08g0485400) is one of the most studied TFs under drought conditions, it is related to other metabolic pathways that may or may not be altered under water deficit conditions. According to network analysis, it is associated with the metabolism of tyrosine and α-linolenic acid, and does not interact directly with other TFs of the same family, therefore, the variations observed in the expression of this gene in our study may be associated with changes in other which can also be influenced by stress.
Interacting with several genes, bZIP23 (Os02g0766700) is directly related to ABA signaling and biosynthesis and thus closely related to dehydration (Zong et al., 2016) . Expression of this gene in BRS Querência, genotype less tolerant to the imposed condition, was superior. However, it is noted that this gene is influenced by several others, being in our network the gene with the largest number of connections and because of this, the regulation of the same is highly complex. Similar situation is observed with DREB1C (Os06g0127100), which has a high correlation (demonstrated by the color intensity of the lines) with calmodulin proteins (Os01g0135700), involved with the signaling of several metabolic processes, mainly related to abiotic stresses, such as drought (Virdi et al., 2015) . However, bZIP46 (Os06g0211200), bZIP72 (Os09g0456200) and DREB1E (Os02g0676800) appear to be correlated to few genes. Therefore, the study of the expression of related genes may facilitate the understanding of the signaling mechanism of these TFs in order to elucidate some responses to water stress.
Observing the genetic behavior in each studied condition, as well as the analysis of correlation/networks, we can conclude that there is no linear pattern, because it varies genotype, different humidity conditions, interaction of TFs with other genes and routes, as well as other characteristics, the response of expression and signaling is variable, as well as because we have faster responses or require a longer time to happen. Several studies have demonstrated these TF as responsive to dehydration, but we must observe the moment and the way they are activated, in this stream of dynamic responses. Another study carried out at the reproductive stage of rice plant development demonstrated contrasting responses in several genes (Auler et al., 2017) corroborating this hypothesis.
Thus, our hypothesis is confirmed in parts, demonstrating that the contrasting genotypes signal at different degrees of expression according to soil moisture; however, we cannot affirm that the flooded genotype has more significant responses in dry soil, since we observed that these are very variable, both according to the observed gene, and the condition. Similarly, Seeve et al. (2016) affirm that a clearer understanding of the genetic regulation of responses of plants to drought will require further studies to examine the tissue specific responses and TF under different conditions of water deficit. (Mohanty et al., 2016) . Future research will restrict the focus to certain drought-sensitive TFs that function as hubs, assisting in the availability of data to map networks and thus elucidate their regulation so that strategies are plotted with the objective of assisting in drought tolerance breeding, considering all plant modules and how they react to the most critical moments of stress.
